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Hif f B¥ffi ^ ^ -e Bu ifin 1 <7)is!ja )vt^^£^ m ^ ti, m^m i <7) jn 

lit 2 1 tniK^ 1 SS«c(7)mi^?^»ltl3i3v^-r . 

t#<7)lgi|iS^iS*§mma tTi^ib. mt^MWoymm^ aXo^O |-8sin (^2) 
+ R a mma ( 1 6 - R a m^m^) 1/2} / |8 + 8cos {6 2) -Ra m2m 
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mum 1 <7)1jisi 3 ^ ;u <h II 2 (Dmm r^mmmtL ^ ^#^-r ^ mwM t . 

^mLfzf^6^t(Dmvm-mi&mz'o\^^xm2 (^mm ^^^i> m^^^u t . 
mm(r>m^Ti^)i5L^t(Di-tmm.e 2ti)^h. ■mum.w<r>mw^ « x a. o t a n (;r 

/2 + <f, 2im- <j> o r - d 2/2) {a^mm \Z X ^ U^-^ ^ ^ t ^^Wt-T 

mum'm.m\zm^^ii. mt^^i.\t\iz^m^fi^m.mt-mtmy.^(r>m.iit\zi.^ 
x^\^tzi^mj3^^.\^-thmMt. 

mm^mzmw-t^m i oto^j ;v t . 

mLtzm2 <Dmm ^mmmmz muir hw.2 (^mm. ^^)^^t^ 
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aX iRammaCos (^2/2) -2s in (^2X2)1 / iRamma 
sin (^2/2)+2cos (^2/2)1 (ali^M) t^J: 0^tbi-^-<t 

t^i&'mM^hm^^ 1 <7)i^?smtHtrfeil3(7)j^?sm<b<7)fa<7);^rSm^ T'^fi^co® 
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^-v: 4/ 



mtm 1 ojs?smc<; 0 1 , Htffs^ 1 t mum 2 (Dm.m(Dmmi^fi^^ t (dh 

mp) (n = 0, 1) il^^ib, frKy;tfr<7)V;tM^ a X [a;0 l-2Jo(mp) s 
in id 2) + 12 Jo (mp) 2- j q (mp) 4+ 2 J q (mp) ^Ji (mp) 2r p 
m2- 1 + 2 J 1 (mp) 2r p m2- J j (mp) 4r p m4| l/2( ] / I J q (mp) 
2+ 1 + 2 Jo (mp) cos (62) - J i (mp) 2r pm2} ( a {i{^|5:) KX 

1 <7)jiv&i$c(7)Miiv^*^2<7)j^rm<;o^ilv^UJ:oTfi+i^PL/^ 

ffie™ ^ ^ xmzw> 1 3 1 ^ ^ f!i c BEf5 ^ *L . H>rf 1 o jg 

p 2 (r>m^'km%^M.m^^nvrt^%2 <DWm.'=i ^ )Vh^ 
miiS^2<7)ii;r^m<7)gmi§<7)ji||Si$:^^3(7)jgrSmt L7t<h§, milEmSt:-^ 

[m^^ 1 0 ] It aR]^ 9 lEmomMrLitt u ib^ v ^ r . 
Hfrie^ 1 <Dm^^<o o t . buie^ i (Dm.m(Dm.m^m.6^tmtm 2 oM<7)^3i 

v&)?K55^i (7)f5:ffiM e 2 milE^ 1 ^o^Jt ^ttrlE^ 2 o:>-m^(^\iLm^mmWLm^ 
^\m.^y^)^mWL]n (mp) (n = 0, 1) }ii)^h. m%^i%W-(r>WL^^ a 
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XwO [- I J 0 (mp) 2cos id 2) sin {6 2) + Ji (mp) 2 s i n ( 
6 2) cos (^2) Rp m2+ J i (mp) 2 s i n (6 2) R p m2+ J q (mp 
)2sin (^2)t +2|Jo (mp) J i (mp) Icos (6 2) + l\ Rp 
ml] / 1 2 J 0 (mp) 2cos (62) + Jo (mp) 2+ j q (mp) 2 c o s ( 
6 2) 2- J 1 (mp) 2r pm2+ J i (mp) 2 c o s ( ^ 2 ) 2r p m2( (aii^. 

mime's u ^ n > mmtLmz mu^n^ mm t mmMi^(DirLK t^z^-o 
1 oii^^mo^ 1 <7)mm^mmirLmzwm-r^m i -oi^t. 
m.mz mu-r ^m2 <7>mm. :^^)^t. 

[b*^3S 1 2 ] w^is 1 1 ia«<^mM»iti^i3v>-r> 

mrfS^«l±l:':g|5(i. Huie'fS^^mSPt^ctoT^a6^jn7t«i|i§<7)Jti^R f mt. 

mm62t. mz%2<DmM(Dm^^m.m^Wimi ^ifi^y-t^uwmjn 

(mf) (n = 0, 1) t^-h. mUm.^<7)m.mi aX [^O |-2Jo(mf) 
s i n (^ 2) + 12 Jo (mf) 2- j q (mf) 4+2 Jq (mf) (mf) 2r 

f m2- 1 + 2 J 1 (mf) 2r f m2- J ^ (mf) 4r f m^} V'2\ ] / j j q (mf 
) 2+ 1 + 2 J 0 (mf) cos (62) - J i (mf) 2r f m2| (a li^M) l<Z 
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mUn 1 Oiljil 3 Y .5: ^ 2 n ^ HMSvt ^ iftl^-r <2, mWM t . 

[m^m 1 4 1 If 1 3 lemomMMftt^isv^T. 

BufEvjftMm^^jSRti. Hfif5«^^m^tcJ:oT*i6'bn;t:igiIii(7)Jt^R f m<h. 

mrffi^ 1 (Dm-mkoo o mum i <7)mm<7yiim'i&f^^ tmmm 2 (Dmi^(Dm^ 
i$.ji^»t(Diinme 2 mum KDmrn tmmm 2 <Dmm(Dmmm.^mii^mm 
f niM-^y-fe^wMmjn (mf) (n = o, 1) t:i-h. mmm.i^<7)w.m^ 

aXcoO [- 1 Jo (mf) 2cos (62) sin (02) + ] i (mf) 2s i n 
(6 2) cos (^2) R f m2+ Ji (mf) 2s i n (6 2) R f m2+ Jq (m 
f)2sin(^2)|+2lJo (mf) J i (mf) Icos (6 2) +1\ Rf 
ml] / 12 Jo (mf) 2cos (62) +Jq (mf) 2+ j q (mf) 2c o s ( 
6 2) 2- Ji (mf) 2r f m2+ j ^ (mf) 2 c o s ( ^ 2 ) 2r f ^2] (aii^ 
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[ D 0 0 '1 ] 
[0 0 0 2] 

mmLxm%m-^izm^Lxm^-r^i><7y'c^^^ mi i i^:i'iJt^(DmmmmMf<D 

J:o-r^i:/::^«;^j=^ttai1-^-^^<7)mfel 2 a, 1 2 b ^: . m=S 1 2 a , 12 

b r^i ^ ^-^mMtt E A X is ct y^'M^i^^ PAX (7)^:^ t it^i" ^ ^ mimm 
mztm-t ^WM^ ^ I St. mmi 2 a, 12 hf^(Dmnti'k^k^'rhm^- 

[0 0 0 3] 

lai 1 omii7i!tSft-t:ii. iij^wttp Ax<7):^r&]<hit^-r^, mm 2 a, 1 

2 b ^^tf^SP LN^iiiJSS= 1 1 0±^<h L;t:<h ^O^SP L N^:^<h-r^ 

:«cmi#Bs) o 

[0 0 0 4] 

mm^^m 1 ] 

t o ZJ , XHtt^liftt, 1995^, p. 143-160 

f r\ r\ r\ r- 1 
L U U U O J 
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Hir-i) <i: |i ^ i: 9 f U ^ o 
[0 0 0 6] 

[0 0 0 7] 

c n n *t L T . mm. ^ fiti^-t <!> i!jigim?;t ^z ^m^^^ mm-^^mmij 

[0 0 0 8] 
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[ '0 0 0 "9 I 

[mm i m-^-t ^ tz tb<D^m 
m^m^nA.x-mmm i <Dmm=i ^ j^^tm^^^mi^zmk^n.. mum i (^ym^i^^ 

<oitm^zm-^\^xmmrLi^<^WLmi:nmir^^MmmtiMt^mx.^i><Dxh^o 
mmuii. m 1 <7)m'i&m(7ym 1 (7)mmmm.im$^m 1 <7)mm.^-( )^i.zm^-t^ t 
Htffe^ 1 (omi&Wii<Diim'^^i:m2(Dm'mk(^^mmzX'c>xmm^mLfz 
m 2 (DmmmwL^mmm 2 (Dmrn^i^ Jiizm^-t^o 

tfz. ^mM<^m.mirLmf<Dimj&Mizis\.^x. mtmMiatiUii. mum^ 
^muizX'oxMi^'bnfzm^'^<7y}tmR amt. mum 1 (omm tmum 2 (Dm 
m<Dmm^^m^ t <r>\iM^ e 2t. mum 2 (Dmi^(Dmm^mmkm^ ti)-h. 

mU\tlW<Dmm^ aXoo 0 l-8sin {6 2) +Ra mma (1 6 - R a m2m 
g2) 1/2| / {8 + 8COS {6 2) - R a mSma^l {a^i^WO lcJ:»5#m-r 
^i^(DX^ho ^Cl-e. aitl^ib^ibhfLtz^l^X^^ho 
[0 0 10] 

1^ ^ ti. Hiffev)ft#:icen^jn ^ti^mm t muw.i^(Dm.ti tizx-o x^ c fzi^mtj ^ 
^kmir^mmt^ mum^m(Dm-^mtm.^ir^. miumm^^'^t^^mt^hmL 

tSlbx^ ifX> m 1 1 (DWw'^ mUmw-iz^uMT ^ m i (omM^ 4 



miiE#2 003-3069893 



#M 2002-272914 



^-v: 10/ 



. mmm 2 (omm ^ ^i- ic-gt^^ ^ n ^ ^ 2 <7)Mmvt75> ^ HirfE^ 1 j^vsm t Htr 

55-^1 L T^j m^m;^ ;J>^ ^ 53^^! L <h <7) FbI -C- |WI -Ml o V > T ^ 2 <^ 

^S2<7)f3ifflMt3^c?v^TMfE?rL#:(7)rL«^^aji-'SrL»m:':gi5,b 

1 <7ym^^co 0 1 . mriE^ 1 (Dmmtmuy^2<Dmm(DWim^m.5^t(D\-iLmme 

2 <h 7)^ , HirfEv;t'f$^<7)v;tS ^aXft>Otan (;r/2 + ^am-?5or-^2/ 
2) (o {±j^m) t^i 0»aii-^4><7)-e^^o 

[0 0 1 1 ] 

^tttJi-^«^t. HuiErIiJ^l^<7)tli:^[6]hExi-'i>. BulEmfe^^tf¥ffi56^'b^L 
TSE^^ti. ^1 <7)j^?^iS:<7)tt^i5|?s^^2o^r^i§:<7)^Pr^(zj:oT*gi|ii^liL 

1 <7)M'^tfrfEvrL#t;enijni-^^ 1 (Dm^^^)^yt^ mm^m^^A.xmu 

m 1 -r ;v<h^4^-i)fflijHKf^$;a. iulB^ 1 <7)jgl^^m<7)m«^HufE^il 

'Mmzmwr^m2<Dmm=i-( )i^t. mmm 1 oM=r^;i.t^2<7)M=r^;i. 
t3MmvrL=^tt*&i-^«Mt. #ffE«^-eittti^n>2)j|s«:^/:^-^*irfE^ 1 <7))ii 
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mt/zm 1 (DmwM^ri^mmm i <7)M3 ^ ^i^t^ffti^-t^ <b*i;. mum i com 
mum 2 <Dmm<7)mm'i&f&id' t ofs+iM e 2 mmm 1 <omm t mmm 2 (om 

*t<7)igi|is^pjg^ma t-^^h. Hufifi-ij£f$:<7)v^l:^ a X iRammaCOS (6 2 
/2) -2s in (^2/2) } / iRammaSin (^2/2) +2cos 

(^2/2) I (a(ii^m) \Z.X.^%^^^^(DXh^o 
[0 0 12] 

-ceei^^ tL, ^ 1 ojir^m<7)^ i om^fria^t^eni^n-r^^ i <^wm.^ ^ ^^ 

l^fi^¥M^tt^•t:^H^lIB^l<7)M:^^^^^^=&'5>ffi"]^^aB^$*^-^ MfS^KT) 
J^y^moffi^iirS^^ 2 o^ySm<7)^«St3 J: oTfSffi^^p L/c^ 2 (Dm^^miZ 
?t<$^t;en^)n1"'2>^2 <7)ifj?2i=''1' ^^<!:^ HUlH^ 1 ^ -'W ^ H 2 OEb^S^i ^ 

m h <7)fp<7) j^r^l^^ (iM<7))^rSm(7))55c^^ ^ L Tiifs ^ 
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m 1 t mmm 2 <7)mm<r>mmi^m,ii^ t (Diiinm e 2 mum 2 <7)mm<^ 

iiL^mmt^mmp mim^'y-tJ^m^] n (mp) (n = 0, 1) t:^-h. m 
iEy)^flscorL*^ aX [a;0 \- 2 ] Q (mp) sin (6 2) + \2 ] q (mp) 2 
-Jo (mp) 4+2 Jo (mp) 2j j (mp) 2r pni2- 1 + 2 J i (mp) 2r pm2 
- J 1 (mp) 4r p m4( l/2( ] / \]q (mp) 2+ i + 2 J o (mp) c o s ( ^ 
2) -Ji (mp) 2Rpm2l (alU^M) tlJ: 0 ^mi"^ ^ <7)-r ^).&o 
[0 0 13] 

xm^^ti. mi (om'i^i^'^m^i&^m2<7ym'mk<D^mmzX'z>xi^L^^mL 
tzm 1 (T^m^^mmim-^mvct ^m \ (r^mm^ ^ ;u t . H^^f^¥ffi^^^^t?t^rfE 
m 1 ^^M^f-r ;ui:^4'^iiijtcKi5$tL> itrie^ 1 <DWiwm,<Tym.m^-kmzm^ 

'Mi^^z^mi- ^m2 (Dmm ^ ^ <h . miia^ 1 ct^i^Jj^i^ 3 ^ ^ 2 oiljiln ^ >'^ 

cM«v)it^^i&-r ^m»i: . tuie^ 2 coju^smoMmfscojiis^^^^ 3 o/i 
^tLTigitii^^^^ Hijfes2S;fj;6^(bf)ffi^ 1 (Dm'mitmum3(Dm'i^ 

O Jt^ ^ ^ i: > Cl (Diw-^-m^^ izX^Xi^ibh nfzmm<7)}:tm 

. m 1 (omi&%x<^mmi&^m2<7)mi&Wi'^^mm~j^^xm^mmLfzm 1 <7)ifj 

m\^fzm2 (Dmrnwrn. ^ mm 2 (Dmm ^ ^ ;u tc^^^-t ^ o 
^^mzX'DXMi!Ohtifzmm(D}:t^Rpmt. mumi<7)m^&^<o 0 
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^-v: 13/ 



mi(Dmmtmmm2(Dmm(7)iim^mi^mmp sia^y-t suramin ( 

mp) (n = 0, 1) mt^^i^<7)m.m'& a X (o 0 [- IJq (mp) ^co 

s (6 2) sin (6 2) + ] i (mp) 2sin (6 2) cos (^2) Rpm2 
+ J 1 (mp) 2 s i n (6 2) R p m2+ J q (mp) 2sin(^2)!+2|Jo 
(mp) J 1 (mp) Icos (0 2) +1| Rpm|] / \2 ] q (mp) 2 c o s 
( ^ 2 ) + J 0 (mp) 2+ J Q (mp) 2cos (^2)2-Ji (mp) 2r p m2 + 
Jl(mp)2cos (^2)2Rpm2| ( a (if^f^) J: 0 tBi--?) 4> CO-C*^ 

o 

[0 0 14] 

m^rim^wm-r^m 2 <Dmm^ ^ )]^t. mum 1 (Dmm=i ^ )vtm2 o^r? ^ 
iir^mi: x^fzt^^ M%znMx^^^^i(\.hmm.-ni)-hmzw>\<r)Wi^m.<r>^^^ 

55-^1 L-r«ijis**i6^ .hit t;, m%^i^m.-ni)^hm%ZW. 1 (r>m\im.hm%^W>Z(^m 

^ 1 coj^r^mco^ 1 <Dmmm:in.^m%^% 1 <^mm.:^^ )^^^m^-t^ t^^z. 

mmm 1 <7)j^r«<5o«J3sr^^^2coigrSi$:<7)^i«r^tzj:oTjgvm^iiL/i^2 

<7)iftm«y^ ^ mum 2 (Dmm ^ ;i' ii-ki^-t ^ o 

^mUiz X o X h tifzmm(^)it'-¥R t mt. mUm i (oWm^oj o i . tififi 
m 1 coMit ^ Hu IS^ 2 coSIJ#offi5i5lr&fi£:S^ h <7)fita^ ^ 2 t . mUm 2 (nm^(o 

tbiiEilf 2 003-3069893 
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j^rsm^ntgrn'mf mim^y-^)^mm]n (mf) (n = 0, D t:^^^. 

mUWti^<Dm.&'k aX [wO l-2Jo (mf) sin (6 2) + |2Jo (mf) 
2- J 0 (mf) 4+ 2 J 0 (mf) 2 j j (mf) 2r f ni2- 1 + 2 J i (mf) 2r f m 
2- Ji (mf) 4r f m4i l/2( ] / IJq (mf) 2+ 1+ 2 J q (mf) c o s ( 

0 2) -Ji (mf) 2Rfm2t ( a (ij^^) J: 0 ^mi" -2) ^ <7)-e^b'2>o 

[0 0 151 

urn 1 (7)Mn ^ ;w hM4-;i>fBijtc@£K$n. mum i (^mi&i^(^mm'i&^mt^^ 
mtiwim^mn-r ^m2 (^mm ^ ;u ^ . mmm i <7)mm ^ ^ ;i/ ^ 2 <o®ii n 

gi^(±. ^ 1 (Dm'i&^<7)mmii&^m2<Dm-^m<^'^mm^X':^xm'i&^^m tfzm 

1 <7)Miiviit^Hrrfe^ 1 <7)M=r ^ ^m-w^^-r^ mum i <7)i^rs^<7)m 
M^Hufsn 1 <DmmmwL<D^m'^^^tm—m^&^x^i^Ln<7)^mm^X'^x 

m^m^X':^xiKibhfifzmif^<DitmRfmt^ itfiemi oii-^^o; 0 HtriE 
^ 1 <r>mm<r>mm^j&^tm$im 2 <Dmm(7)mm^m.^t<Diimm e 2t. mu 
w>imm^tmum2(Dmi^<^m'^mMmr^WLvai mim^y^^^rmxjn 

(mf) (n = 0, 1) t^-h. mUm.i^<DWLm:^ a X CO 0 [- IJq (mf) 
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OS id 2) s"in (6 2) + Ji (mf) 2sin (6 2) cos (0 2) Rf 
m2+ J 1 (mf ) 2 s i n (6 2) R f m2+ J q (mf) 2sin (d 2) \ +21 
J 0 (mf) J 1 (mf) Icos (0 2) +1\ Rfml] / |2Jo (mf) 2 c 
OS (0 2) + J 0 (mf) 2+ J 0 (mf) 2cos (^2)2-Ji (mf) 2r f m 
2+Ji(mf)2cos (^2)2Rfm2t { a lii^M) li^ ^ Wi^-t ^ i> (DX^$> 

^ o 

[0 0 16] 

miz-^^^XMrn^^o |5l-j^rSm-e^'Sr'6«ilii0^52rSA c OS (a> t) . lE^ 

y^B s i n (a;t) (i. i^lT<7yX'i ^^^^mz^^f&^P'^o A, Bli^gipl, wii 

Acos {(o t) +Bsin (qj t ) = (a2+b2) 1/2c o s (w t - e ) 
fztzLs € = t a n-1 (B/A) • • • (1) 

[0 0 17] 

^ (1) (D^m^^ld'liff'r^izii^ ^5£v^Ac OS ico t) <7)4gi|iSA^^tt. IE 
55rSB s in {(ot) <7)«ipgB^JtttU^^ J:^ C^^MIl^BC^ft-r^tlP 
^T&^^iv^o ^I^^it¥M±t;i3V^T. *^^'b<7)g§^t (a2+b2) 1/ 

2 /^^^-^JjgyS^Otiilii^^x.. mnt(7:>nJ^e ^ t an-l (B/A) ;^^^^«<!:c«t 
<i: Oii^liM * X. >r h 4^ ^ o 
[0 0 18] 

Cexp (j£)=Ccos (£)+jCsin (e) (2) 

^ (2) (i^i^^^' b;niM-t^^fa-c-^)0. j (i>!tm#t5:-c-^;s.o C(±^* 

[0 0 1 9] 

miEilt 2003-3069893 



#11 2002-272914 



^-v: 16/ 



[0 0 2 0] 

E^i"^. «'S2a, 2 b ^^tf¥HP LN^V|JJ^1= 1 <7)itt LTtih i;. CCO^ 

<7)M3'f;U3a, ||2(7)ii!jM3-r>'W3 b h7{»^'b>^'2)o 
[0 0 2 1 ] 

dCT'. m 1 OM^r^-'l-S a;i»-^>f§^i-^?g|*t<7)^ *>. mM2 a, 2 bF^^ 

is^miitt E A X ± jo V ^ rmMtt EAXioX mn^w^ pax co?i;^ <h sx-r 

> mSlft E A X Ji H 4o V ^ -C«Mtt E A X *5 J; PAX <r>m t g^f ^ 

Bl = blcos(wOt-/?l) •••(3) 
B2 = b2cos(a;0t-6>2) ...(4) 
^ ( 3 ) . ^ ( 4 ) H*5v^T. b 1 , b 2 \tWf^. w 0 (4:^)lr^l5:^ ^ 1 , ^ 

2 {4 a. 0 t t(D\tm^ (Miin) -c^^o J':J.T. ?^^^J$B l ^^g^^^B 1 -h L 

^ JH^^SB 2 ^MB 2 t-r^o 
[0 0 2 2] 

M^i<7)^<fcti|ss-r^^«:b{4, il^<7)B#FBm^dB/d tiii^co-e. mi 

<7)sijm3^;i.3 a. m2(Dmm=i^ )i^3h^^h^^-r^mmBi, b2^>x^<d 

dBl/dt=-blwOsin(wOt-^l) ••• (5) 
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dB2>'df=-b2w0sin(a;0t-^2) ••• (6) 

[0 0 2 31 

mmir^m^<D^ t^j:^. mmB 1 i^zx^i^mwL i a . mmB 2 n x^'Mmwi i 

b(i. [112 li^i-J: d 4^[p]§ <h4^^o L7t:7(>^^oT> WiEtt E A X t ilij^l^tt P A 

xt =sr^tfTOi^tijov^T. mmB KDmitizj^-^r^^-t^. mm. {mm) t 
mm^^^^mmmmmtiE a mmB2(Dmti.zx^rm^-t^. mim (mm 

[0 0 2 4] 

>i<7) <h I' , m^^P^^m:': E a t E b L;t: h - ^ ;KO«MrBl^m:'j E 

il^tOBtPem^dB l/dt^dB2/'d t(D^^t^X^M 

E = k |-b2a;0sin ico0t-d2) 

+ blwOsin(wOt-6>l)l •••(7) 
[0 0 2 5] 

-etT. ^ (7) ^^f^i-a t^^^^4^^o 

E = - k b 2 ct; 0 s i n (wOt) cos {-6 2) 

-kb2a;0cos (wOt) sin {-6 2) 

+ kbl(«Osin (wOt) cos (-^1) 

+ kbla>Ocos (a;Ot) sin (-^1) 
= |-b2sin {-6 2) 

+ blsin (-^1)( wOkcos (wOt) 

+ |-b2cos {-6 2) 

+ blcos (-^1)( wOksin (a>Ot) ••• (8) 

[0 0 2 6] 

^>iT% ^ (8) t^mmtLxn.mmM^mKmt-t^t. mmm^ 

Exx itlffl^^'E y (i^K^i: 
Ex= |-b2sin (-^2)+blsin (-^1)1 wOk 
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• • • (9) 

Ey= |-b2cos (-6 2) +blcos (-^1)1 wOk 

• • • (10) 

[0 0 2 71 

^f>tC. ^ (9) . ^ (1 0) {.ZTT^LfzEx, E y (1 1) . ^ (1 2) 
<7)J:^U«^LT^ (13) liZ^-rmm^^ V ciz^^ir^o 

Ex= )-b2sin (-6 2) +blsin (-^l)( a, 0 k 

= |-b2cos (;r/2 + ^2) +blcOS (;r/2 + ^l)t a;0k 
= |b2cos (-;r/2 + ^2)+blcos (;rX2 + ^l)i wOk 

• • • (11) 

[0 0 2 8] 

Ey= |-b2cos (-6 2) +blcos (- 6 1) \ w 0 k 
= |-b2sin (;r/2 + ^2) +blsin (;rX2 + ^l)( ft>Ok 
= |b2sin (-;r/2 + ^2) +blsin (n /2-^ 6 I) \ wOk 

• • • (12) 

[0 0 2 9] 

Ec=Ex+j Ey 

= lb 2 c o s (-7t/2 -\- 6 2) 

+ b 1 c o s (n/2 + ^ 1 ) I 0 k 

+ j |b2sin(-;r/2 + ^2) 

+ blsin(;r/2 + ^l)l wOk 
= Iblcos (n/2-^6 \ ) 

+ jblsin(7r/'2 + ^l)l CO Ok 

+ |b2cos (-7r/2 + 6'2) 

+ jb2sin (-;r/2 + ^2)| a>Ok 
= blo;Okexp Ij (k /2-\- 6 \ ) \ 

+ b2£«>0kexp Ij (-;r/2 + ^2)l ••• (13) 

[0 0 3 0] 
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k=rkco's (^00)+jrksin (^00) 

= rkexp(j^0 0) •••(14) 
^(14) t3i3V^r> r kiiitm^M. 6 0 0 {i^ttH^ti"'?)^^ b^WktTj^i 

[0 0 3 11 

5t (14) (13) C'ftAi-'i>^<hicj: mm^WAz^^^tifzmmm 
mmtjEc (?»oB#pHi^fb(7)<^iz^HL. ?jtt^<h{iitMf^=^^msrBi*BS:^i) 7:>^^ 

Ec = bla>0kexp |j U / 2 + 6 \) \ 

+ b2a;0kexp Ij (-7r/2 + ^2)| 
= bla;Orkexp Ij ( ;r / 2 + ^ 1 + 6* 0 0 ) I 
+ b2a>0rkexp Ij (- ;r / 2 + ^ 2 + ^ 0 0 ) I 

• • • (15) 

[0 0 3 2] 

5t(15)<7)blc;0rkexp Ij {n / 2 + 6 \ + d 0 0) \ ^t. ^^ii^ 
b 1 w 0 r k. 'm^i)^h(D'^^i)^ n / 2 + 6 1 + ^00 (D^M^^ h;i^-e^ . 
b2w0rkexp |j (-;r/2^-^2 + ^00)^{i^ft$^^^b2a;0rk 
. m:Ml:^^h<Dnm:^^- rr y 2 + 6 2 + 6 0 0<Dmm^^ h^V-Ca^^o 
[0 0 3 3] 

mM^itii^coirim^v (v#=o) (Dm^. mmBi, b 2KX^-Mmm.{zi±^ 

mO(7)t^<DMmm.l a, I btcj!jnx.T. vMVtcfeSi->i>fig:^VXB 1 , Vx 
B 2 ^^^^■ti>fzi6^ MB 1 H X^i(§immi la'. MmB 2 X:hi^miM I b 
' 12 3 tc^-r J: o 4-|p]^ ^4^-2)0 L/i;6^^oT. ISPJ^jytf^^OvM V h?g|J#B 
1 m;oT|§^i-^«@r^fem:'jE a' . tmmB2iZj;:^X^±ir^m 

[0 0 3 4] 
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Ev = kv Iblcos (co 0 t - d I) +b2cos (a>0t-^2) I 

• • • (16) 

[0 0 3 5] 

^ (16) (Ds i iKDMt cos (Dm^^MM-t^ t^k^t^j::ho 
Ev = kvblcos (wOt) cos (-0 1) 

-kvblft^Osin (wOt) sin (-^1) 
+ kvb2cos (wOt) cos (-^2) 
-kvb2sin (co 0 t) sin (-6 2) 
= Iblcos (-6^1) 

+ b2cos (-62)\ kvcos (wOt) 
+ l-b 1 s i n (- ^ 1 ) 

-b2sin (- e 2) \ kvsin (<o 0 t) ••• (17) 

[0 0 3 6] 

^^-e. ^ ( 1 7) 0 t immtLxmmmm^mizm^'r^t. mmi& 

Evx= Iblcos (-^l)+b2cos (-^2)1 kv 

• • • (18) 

Evy= 1- bis in (-^l)-b2sin.(-^2)| kv 

• • • (19) 

[0 0 3 71 

^h^z^ ^ (18) . ^ (19) ^mm^^ h;i/E V c ^z^^-r^o 

Evx= Iblcos (-^l)+b2cos (- 0 2) \ kv 

= Iblcos (^1) +b2cos (0 2) \ kv • • • (20) 

Evy= 1-blsin (-^l)-b2sin (- 0 2) \ kv 

= iblsin (^1) +b2sin (^2)1 kv • • • (21) 
[0 0 3 8] 
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Evc=Evx+j Evy 

= Iblcos (^l)+b2cos (^2)1 kv 

+ j Iblsin(^l)+b2sin(^2)t kv 
= Iblcos (^1) + jblsin (^l)l kv 

+ |b2cos (^2)+jb2sin (6 2) \ kv 
= blkvexp (j^l) +b2kvexp (j 6 2) 

■ ■ - (2 2) 

[0 0 3 9] 

kv=rkvcos (^01) + jrkvsin (^01) 

= rkvexp(j6>0l) •••(23) 

^(23) tcioV^-C. rkvliitmmi. d 0 HimMi^^Mir V )P k v 

(Dnm-^-^i^o r kv(i. mtiitmi^Mr k (^ (i 4) mm) t^iM 

rkv = rkVy •••(24) 
[0 0 4 01 

^ (2 3) (2 2) {cftAi-^^^:m: 0. ^mmm\.z^^^ fitzMMm 

mmtl Eve mT<D X n hti^o 

Evc = blkvexp (j^l) +b2kvexp { i 6 2) 
= blrkvexp |j (^1+^01) i 

+ b2rkvexp |j (^2 + ^01)} ••• (25) 

[0 0 4 1 ] 

^(25)<7)blrkvexp |j (^1+^01)|(±, ft$7!)^~blrkv 
. U^^^h(DnS.:^^e 1 + 0 0 KDm^^'^ V )^'C^^ . b2rkvexp |j 
(^2 + ^0 1) t ii. ^^-d^h 2 r k V. ^m-^-h<Dnm-^^ 6 2 + d 0 1 (DM 

[0 0 4 2] 
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mt)Ew ct "k'-^iy'ttz^i^cDmmm^M.t} Eaca. ^ (15) . ^ (25) 

Ea c=Ec+Ev c 

= blc«;Orkexp |j ( ;r / 2 + ^ 1 + ^ 0 0 ) I 
+ b2w0rkexp |j (-;r/2 + ^2 + ^00) 
+ blrkvexp |j (^1+^01)1 
H-b2rkvexp |j (^2 + ^01)t ••• (26) 

[0 0 4 3] 

^(2 6) :^^h^:^^^X^ tc, MM^^UtlE ac(i. bla^Orkexp I 
j (7r/2 + ^l + ^00)t ^b2ft^0rkexp Ij (-^^2 + 62 + 0 
00)tblrkvexp |j (^1 + ^01)1 tb2rkvexp |j (d 

2 + ^0 1)1 <^ 4m(7:>i^9.m^'^ v ^um^ii^o ^Lx. z(D4m<^^u 

[0 0 4 4] 

. am^m t fz itm^wcMm l tzwmnM m2 <Dmm ^ ;w 3 a , 3 b 

^zmu-r^z ti^zx^. m^m^nti e a c izmtjL<7ym'mkm.^io 0, ujo + $ 

CO 2, w0-$cv2 ( f {i 1 J':il±(7)^^, igipi^pcoit-^ti e = 1 <7)<;^) 

z.tih(Dmi^^i^^<7)^t,2<^(Dm^mmji^^-f)^h. rj^oy^tLfiti^R^L. 

^^mmmmm^^^^ ^-9 mm'^itmhh^^tm^^) ^^i^. :z(Dmm 

u*c?v^t. mmmmi<zn-r;hmm<^mtt(o^m'^mm<7)m 

[0 0 4 51 
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im 1 (Dmm<D^m'] 

2 a, 2ht.mi. ^2<7)E!jif||n^;i.3 a, 3b^. ^ 1 3 a H 

^ 1 (rfmrnmiM. =^ #t#& t > ^ 2 o w n ^ 3 b ^ 2 co®^j?^myrL ^mm-t^m 

mU4t. m^2a, 2 b-e^m^n>2)feil:'j75^^ftjSr^i5:a> 0<7)^:9-^55'gflL 

o + w 2 tfzam<^m'i^^w o-co 2 (Dm^'-^^mLxmmir^i^. ziih<Dm 
[0 0 4 6 1 

H 1 <7)M=? '1'-'1^3 aJi. ^MP LN:^^'b^iJx.{fT»JJt^^-7-t y hSE^Id 1 
fitt^lti/^cfienBetS^tL^o ^2<0|ij^3^;i/3 b{±. ¥MP LN:^-'bi5iIx.(i" 
±Mijt;^7-fe y hSE^Id 2 fitt^n/jfiSti. ¥MP L N ^^*^-eS 1 
n^;U3 a tM>^^fiU;@di^^tL^o 
[0 0 4 71 

mMMA\t. lll<7)M=r^;V3 a l<7):^jir^|^a; 0 1 <7)iE?£M?8l 

«v)fL^tti&-r^o ^mmmm.xit^ ^ (3) icijv^-cb i = b. ^ i = o^i- 

Bl=bcos(a;Ot) •••(27) 
[0 0 4 8] 

w 2 0IE?£v&^li?^t3j:oT*iiliS^PL/c^2coMiMm»FL^^#^i-'?>o KM 4 

75- <b 2 (7)i!,M^v;t^MjtrB^ $n-6viim;o^2 <7)ii)^g5 ^ 3 b 6 nt^r 
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b 2 = b 11 +mac os(w2t)l •••(28) 
[0 0 4 9] 

5^ (2 8) UiJV^T. ma iitgipS^^Pt^mt^-^^o ^ (4) (28) J:!') 

B 2 = b I 1 +mac os {w 2 t) \ cos (wOt-^2) •• (29) 
[0 0 5 01 

^(26) H^i^T. bl=b> ^1=0. ^01-^OOtL, fH^fB 1, 
B 2 (2 7) . (2 9) Oct ^ \.Z^-^ht. '^k^i)mh^ho 
Eac=Ec+Evc 

= bw0rkexp |j {n / 2-\- 6 0 0) \ 

+ b !l+maCos {w2 t) \ wOrkexp !j { - n / 2 

+ ^2 + ^00)1 +brkvexp |j (^00) i 

+ b ll+macos (a»2t)( rkvexp |j (^2 + ^00)1 

= b<oOrkexp Ij (;rX2 + ^00)f 

+ ba;Orkexp |j (- tt / 2 + ^ 2 + ^ 0 0 ) I 

+ brkvexp |j (^00) I 

+ brkvexp |j (^2 + ^00)1 

+ maCos (cy2t) bwOrkexp Ij (-;7rX2 + ^2 + ^00) ( 
+ mac o s (ft;2t) brkvexp )j ( 61 2 + ^ 0 0 ) I 

• • • (3 0) 

[0 0 5 1] 

^(30) [ZTf^Lfz^my^ 1 ^(Dh o^Orkexp {j {n/2 + 6 0 0) \ 
<h^iZ2ll2]gcob w 0 r k e x p |j (- tt / 2 + 6' 2 + ^ 0 0 ) I 
:S<7)b rkvexp |j (^0 0) I ^^^22^ 4 ]®0 b r k v e x p |j {6 2 
+ 600) \ (7)41@o^i^ h;u{±, *gi|iS^P<7)=5jv^tt'^<7)^2^^i5' 

[ 0 0 5 2 j 

^ (3 0) tC:^L7t:^jail5JiOmaC os {w 2 t) bwOrke 
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xp ij (-;^X2 + ^2 + ^oo)i (7)^!^ h)i^^m^^m^-t^t. hwo 

rkmacos UOt - (-;n-/2 + ^2 + ^00) I cos (a>2t) <D X 

[0 0 5 31 
b w 0 r k ma cos \<o 0 t 

- {- TT X2 + e 2 + e 0 0) \ cos {(o2t) 
= (1/2) bft>Orkma[cos UOt 

- (-;r/2 + ^2 + ^00) +co2 t\ 

+ C0S UOt - (-n-/2 + ^2 + ^00) -<o2 t \ ] 
= (1/2) ba>0rkmacos I (w Q+w 2) t 

- (-7rX2 + e 2 + e 0 0) \ 

+ (1/2) bwOrkmaCos I (a^0-a;2) t 

- (-7r/2 + ^ 2 + ^ 0 0) I ••• (31) 
[0 0 5 4] 

^(3i)j:t9>^(30) <D:^mm5Wi. nm^^^wc {<vo + aj2) ^mm 
tir;bmm^Mtnm-i^^ (a> 0-0^2) ^mmt-r^mm^mi^z^ -ett^-n ( 

1/2) bwOrkmaexp Ij (- ;r / 2 + ^ 2 + 6> 0 0 ) I <D^^ h 
[0 0 5 5] 

>kiZ^ ^(30) lC7j^t/c^^n^6]g<7)ma cos (co 2 t) brkvexp 
1 j (^2 + ^00)1 CO^^ h ;W^B#FH^^3E|Hi-^ brkvmacos 1 
<oO t - (6 2 + 6 0 0) I COS (w2 t) <D X ^ [ZW^^X^ ^ ^ o ^h\Z, ^ 

[0 0 5 6] 

brkvmaCOS UOt - (^2 + ^00) I cos (ft>2t) 
= (1/2) brkvmaCcos UOt - (^2 + ^00) +w2t| 

+ COS UOt - (^2 + ^00) -co2 t \ ] 
= (1/2) brkvmaCOS |(a;0 + a;2) t - (^2 + ^00) I 

+ l/2brkvmaC0S l(a^0-a;2) t- (^2 + ^00)1 
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• • • (3 2) 

[0 0 5 7] 

^ (3 2) J:«9. ^ (3 0) <7);&ia^ 6 i^ti. :ftj^r^m (a>0 + a,2) ir^m 

t-r^mmw-mtnm^&n. (0.0-0.2) ^^i*<}:-r^«¥Mi;. -en-e-n ( 

l/2)brkvmaexp Ij (^2 + 6^00) I (T)^^' h ^l/^fMI"^ - <!: 
[0 0 5 81 

i':j>_huj; i9. (3 0) (D^mmsmtmewi-. nm-i^n. (o; o + o. 2) ^ 
mmt-t^mm^mt^m'^m. (0.0-0.2) ^^?s^-r'i>m^¥®t^. -etL-e- 

Eam= (1/2) bo.Orkmaexp Ij (-;r/2 + ^2 + ^00) I 
+ (l/2)brkvmaexp ij (^24-^00)1 

• • • (3 3) 

[0 0 5 9] 

tfz. ^ (3 0) <D7^mmim-m4m^^^n. nm^mco oi:mm t-r^m 

E o r = b o. 0 r k e X p Ij (a-/2 + ^00)( 

+ bo.Orkexp Ij (- ^ / 2 + ^ 2 + ^ 0 0 ) t 
+ brkvexp Ij (^00) t 

+ brkvexp Ij (^2 + ^00)( ••• (34) 

[0 0 6 0] 

E o r ^^L. me tCfljMco^MfSm (o. O + o. 2) tfzii (a, 0 - a, 2) ^ 
[0 0 6 1] 

^I^^^' V)\^E am(±. U^ir^ 2<^(D^m^'^ ^>'^ (1/2) bo.Orkm 
aexp Ij (-7r/2 + ^2 + ^00)}, (l/2)brkvmaexp Ij 

(^2 + ^0 0) I (D^jii^^ . n^e 0 o(7)mt^zx ^m6<^mm 
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|Eaml = [ 1 (1/2) bwOrkmal 2 

+ 1 ( 1 / 2 ) b r k V mat 2] 1/2 
= (1/2) brkma(a;02+v2)l/2 • • • (35) 

[0 0 6 21 

—U. mm^^ h )IE o r li. I15<7)J: ^ t;2o(7)r^i2H:^ff^^ABC, 
CDE^ffMi"-i) 4oo^^ h;Vb w 0 r k e X p Ij (;r/2 + ^00)!, 
bwOrkexp Ij (-7r/2 + ^2 + ^00)t, brkvexp Ij id 
00)l,brkvexp Ij (^2 + ^00)1 i^^^t>^fz^m^C^ V 

^im^^ >^^E o r60:^§$ I E o r I ^^iaH:^BAA B C, 

CDE<7)JS?22<7)^)3Km: J^T<7) J: ^ t;4^'i)o 
[0 0 6 3] 

|Eor|=2ba^0rksin (^2/2) 
+ 2brkvcos id 2/2) 
= 2brk UOsin (^2/2) + vcos (^2/2) I 

• • • (3 6) 

[0 0 6 4] 

h;i/E o x(r>-K^^ I E o r I ^^I*^^' h^l^E anKO^'^^^ 1 E a 
m I tOjt^^R am^i"^ :k^(DX.n\^tiiho 
Ram=lEor|/|Eam| 

= [2brk io^Osin (^2/2) + vcos (^2/2)1 ] 

/ I (1/2) brkma (a>0 2+v2) l/2l 
= [4 UOsin (^2/2) + vcos (^2/2)1 ] 

/ Ima (a;02+v2) l/2t ... (37) 

[0 0 6 5] 

0. \tM^d 2 i5 ct OTipr^Pt^mma fi. 0 O^M^B 1 
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7&^^oT. 0 07&^'^'f(:Lf>:»)> »S b 7 h L/j LT ^ . Jt^^Ramti 

^fi:L4^v^cO-t^\ ^I^^^ b ^PE o r (7)±^ $ I E o r I <i:M^^^ h ;i^E a m 
<r>±^^ I Kami ^*i6T. -€-<7)Jt^R a mtl J: vjft»1ttiii-n(i\ IbmmjiiL 

o g Iftfi^j n ^ -r > -b ;i/ -r -i) ^ <h ^^'-e i o 
[0 0 6 6] 

MiJ»d$<7)i;ts:^A)ta6^ ^ (3 7) ^iiI.T<7) i ^ '^o 
v = a;0 |-8sin (^2)+Ra mma (1 6 - R a m^m^) l/2t 

/ iS + Scos {6 2) -Ra m2ma2| • • • (38) 



^LT, ^ (3 8) {iit (2 4) J: f};^^(7) J: ^ U«-r-5. ^ 
N= aXwO l-8sin {0 2) +Ra mma (1 6 - R a m2ma2) 
y {8 + 8COS {6 2) -RamSma^l 



[0 0 6 7] 

a {tfzkty) (i. ^fib'^ibhiifz^mxhhc ffi-^^mSI^ 5 {i . mfe2a^ 

2 b^<7)fe«:/:E a c ^ttttit, m^\^fz'mmmi^n,ti^ a c^y ^ JI^^^ZX^ 

UrSm^J-^ILT. ^^r^m (a;0 + a;2) tfzH {w0-co2) (DJ^6^<Dmm ( 
^I*^^ h)VE am(7)±^^ I E am I ) t^iZ^ ^miJ^W^cv 0(Dm.^ 

OMili (^I^-^^ h^WE o r <7):^§ $ I E o r I ) iMi^^o ^LX. iE^m^ 
±^^\Eor\t\Eaim \ i:<7)Jti|lR a m^^ffi-T^o 
[0 0 6 8] 

ff. 3o(7)^r^^a>0, (t«0 + a;2), (a> 0 2) 0^55- 13 W^i; 53-^11- 
[0 0 6 9] 

?£»ai:'jSI5 6 ti. M-^^i^glSS UJ:oT**:)f3ti^^Jt^R am^^H^ (3 9 



7t:/f t, a = lXy 



(3 9) 
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[0 0 7 0] 

2 7) [zx^xm^ti. m2<omM^^ )\^3h^^h^±-r^m.mB2u^ (29 

) l^zX-oX^^ii^o ^(26) tCi5V^T. bl=b, ^1 = 0. ^01=^0 

ot-rtii^. mmmm^mtiE a cii^ (so) .h^^-^Jo 

10 0 7 1] 

mmmnn.t)E a ccO:^Ji|?S^w OO^^ (^I*-^^ V)^Eo r) ^^i-4ffl 

m-mk (a;0+a>2) $7^j{i (a.0-a;2) 60^55^ (1t*^ ^ h-'VE am) 

[0 0 7 2] 

^ 1 (Dmm.::^ ^ )^ 3 a H'fit|&^tl^|| 1 (7)i!,iimv)S t^I*^^^ h;l-E o r t(D 
mnm^ i> o r ti-^t. -60f±tg^^ o r (iE15 J: ^^X^t^^^o 

<f,ox^d2/2 + dQ0 •••(4 0) 

^ (4 0) X^n^e 0 QHi'^k^(DXn^:.^j:ho 

d0 0 = <l>or-B2/2 -••(4 1) 

[0 0 7 3] 

>k\z^ m 2 (DBWi^ ^ 3 h ^zm^^tt^m2 <7)m^mmzio\^^x 6 2 = 0 1 
Lfzt^cDnm^^ {wo + a>2) (Dm^tmmmmmtjE a c(Dnm^^ (a, 
o + co2) <7)^^i:<7)f4+iM. ^^^Htm2(Dmm.mmzisi^x a 2 = 0 tLfz 
t^<Dmw\Mm. (wo- CO 2) (Dm^^tmmr^^mtiE a c(Dnm'i&^ iwo- 

w2) (Om^ t (7) iiL^mi <f> am ti-i>o tfz. ^ (3 3) (D^mmi^<^^^ 
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Y)V {1/2) b£«;Orkmaexp Ij (-7r/2 + ^2 + ^00)l t^m 
^2-^(D^^ Y )l' (1/2) brkvmaexp Ij (^2 + ^00) I t(r>'^ 

[0 0 7 4] 

^x = ;r/2 + ^am-^00-^2 

= ;r/2 + ?5am- (^or-6>2//2) - ^2 

= ;r/2 + ^ am- ^ o r - ^ 2/2 • • • (42) 

[0 0 7 51 

tfz. 2m(r)mm^^ h;v(l/2)ba;0rkmaexp Ij {- n / 2 + 
0 2 + d 0 0) \ , (1/2) brkvmaexp ij (^2 + ^00)1 
(D^1§L^^ h-'l^E amm:o-Cff^fi£$tL^|lI6<OAABC75^']i::ftH:^B-e^^^ 

tan^x= ) (1/2) brkvmal / I (1/2) bo^Orkmal 

= v/o; 0 •••(43) 
[0 0 7 61 

^ (4 3) (±;>:^<7)J: 9 i;«^i-'2)-<!:^^^-e§^o 

v = a>0 t an^x = a>0 t an U/2 + ^am— r — ^2/2l 

... (44) 

-e-LT. ^ (4 4) (2 4) X^'^k^cDX^nkZWi^-r^^tii^X^^^bo 

V=«X<<;Otan (;r/2 + ^ am- ^ o r 2/2) 
fjfiL. a = 1 /y •••(45) 
[0 0 7 71 

^ (4 5) OMVO^tKi. MB l<7)4gilii (il^tB 2 (7)J^35|rSBS<::^(^«ipS 
) b<7)]^:foJ:LKftJ^6> 0 0<7)]g7&^'^^ L^rV^o LfcT^^'o fMM ^ a m t ^ o 

[0 0 7 81 
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(a; 0 + 0; 2) tfzU (w 0~co2) (D^^tm^^^ VJ\^E a m <!: <7)f5z:ffi 
H ^ a m^Mi^^o 
[0 0 7 9] 

y)iL»m;'jg|5 6 (i, jf-t^J^SI^ 5 J; oT^i6tbnfjf5tg^ ?5 ami ^ o r 
tijt (4 5) *fflv^T|S?|iJ^rL#:OvMV^^aii-'i)o J':J«±<7)«^tc J: , Hi 

[0 0 8 0] 

fiffiM^J am«0^fS<i:4^^f5:+g<!: LT. H 2 (?) ^ 3 b tifftl^^ 
COS (a;2t);i»n. OK^j:^W.^.i:&mtLXii^m<f sim^ifktii 
[0 0 8 1] 

[H3<7)«<7)ff^^J 

>kifZ^ ^§tm<7)m3<Dmm<7)fmi<z'D\.^xmmi-^o ^mm<7)fm<r>mm.htm 
$f<Dmj^iimi(DmM<^fi'Btmux^^(Dx\ m4 ^m^^^xum-t^o ^mm 
<Dfm<^mmu4 m i (^mm^^ 3 a t;. mi (T^nm-mico 0 ^oiE^srs^^ 
mi&^m2 (Dnmmkw 2 (DjEm&^m'i&xm^u^mLfzm 1 <^mmmm^m^^ 
■tho mwMAi)-hmi(r>W]m.wmm'i(^^i\-h:it\zi. ^mi(^wm^^ )^3 

o 

b 1 = b I 1 — os(a>2t)| •••(46) 
[0 0 8 2] 

(3) twioV^T6/ l = 0<i:T'6o it ( 3 ) ti^ (4 6) 
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Bl=b |l-maCos (w2t)| cos (w 0 t) • • • (47) 

[0 0 8 31 

fz%2 (Dwrnrnm. i m^-r ^ o miiWM A:^-hm2 (DmwKmLijm^^ $ ^ ^ <h tc 

M^E AXioiU^'ffiiJ^l^ttP AX02Sl:^<hiS^i-^J||i«^B 2 OSilis b 2 (i. 

b2 = b|l+maCos(w2t)| •••(48) 
[0 0 8 4] 

^ (4) ti^ (4 8) i *)m)2&55>B 2 {i;^^(7)J: d i;^i.i?,tL^o 
B2 = b 11+ ma cos {co 2 t) \ cos (cyOt-6'2) •• (49) 
[0 0 8 5] 

^(26) HioV^-c. ^1 = 0. ^01 = ^00i:L. WB 1 , B 2 ( 
4 7) . ^ (4 9) <7)ct: ^ H#x.^ <h. ^>:^;6^1#ibn^o 
Eac=Ec+Evc 

= b ll-macos {w2t)\ a; 0 r k e x p |j {n/'2 + dOQ)\ 
+ b |l+maC0S (w2t)( wOrkexp |j (-;7r/2 + ^2 
+ ^00) I 

+ b U- ma cos {co2t)\ rkvexp |j (^00) | 
+ b 11+ ma cos {co2 t) \ rkvexp |j (^2 + ^00) f 
= bwOrkexp |j {n / 2 -\- 6 0 0) \ 
+ bwOrkexp |j (-;r/2 + ^2 + ^00)l 
+ brkvexp |j (^00) I 
+ brkvexp |j (^2 + ^00)1 

-ma cos (w2t) bwOrkexp |j (7r/2 + ^00) ( 

— ma cos {(o 2 t) b rkvexp ij (</00)t 

+ mac o s (w2t) bwOrkexp |j (- ;r / 2 + ^ 2 + ^ 0 0 ) t 
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+ mac o s (w2t) brkvexp |j (^2 + ^00)} 
= bwOrkexp I j ( tt / 2 + ^ 0 0 ) } 
+ bw0rkexp |j (- 2 + 0 2 + 6 0 0) \ 
+ brkvexp |j (^00) | 
+ brkvexp |j (^2 + ^00)1 

+ ma cos (ft>2t) bwOrkexp |j (- k X 2 + 0 0 0) \ 
+ ma cos (a>2t) brkvexp |j (;r + ^00) I 
+ maCOS (co 2 t) bwOrkexp |j (-;r/2 + 6^2 + ^00) I 
+ ma cos (w2t) brkvexp Ij (^2 + <?00)| 

• • • (5 0) 

[0 0 8 6] 

^ (5 0) {Z7f:Lfz^Mmi^<^h CO 0 r k e X p |j ( ;r / 2 + ^ 0 0 ) t 
i:^JS^2]®(7)b a> 0 r k e X p Ij (- tt / 2 + ^ 2 + ^ 0 0 ) I t^mms 
^gcobrkvexp Ij (^0 0)} h ^iS^ 4 b r k v e x p |j {0 2 

^ o 

[0 0 8 7] 

.l>I-e. ^(5 0) ^l^L/i^ja^5]fiOma cos (<o 2 t) bwOrke 
xp Ij (-7r/2 + ^00)l <D^'^ h )l^'kmm^Wzir;h bwOrkm 
a COS UOt - (-;r/2 + 6>00) ! cos do 2 t) (D ^ n IZ^fi-'C ^ 

[0 0 8 8] 

bwOrkmaCos IwOt - (-7r/2 + <900) t cos (w2t) 
= {1/2) bojOrkmaLcos UOt - (-7r/2 + ^00) 

+ w2t\ +COS UOt - (-7r/2 + ^00) -u)2 t \ ] 
= (1/2) ba>0rkmacos I (ft;0 + w2) t 

- {-7t/2 + 0 0 0) \ 

+ (1/2) ba^OrkmaCOs 1 {co 0 — w 2) t 

- {-7Z/2 + 0 0 0)1 •••(51) 
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[0 0 8 9] 

^(51) J:0.^(5O) <7);&ia^5Jl(i. (a; 0 + w 2) ir^m 

t-r:hmm^'mtnmi&^ {<o 0-0,2) ^mmt-t^mm^miz^ ^ti^n ( 

1/2) bwOrkma exp |j (-;;r/2 + ^00) t <D^^ h )\^if^J&-t 
[0 0 9 0] 

^Xt;> ^(5 0) t;^L7t^Ji2^6]^<7)ma cos (w2t) brkvexp 

0t-(7r + ^00)| COS {w 2 t) <D I^Z^f^t:^^ ;ho ^hl^Z, ZcD^ 

mmm. ^ ^m^-r ^ t ^^x^^^m ^ n ^ o 

[0 0 9 1] 

brkvmacos UOt - (tt + ^OO) | cos {m 2 t) 

= {1/2) brkvma[cos UOt - (;r + ^00) + w2t| 

+ COS ltt>Ot - (;r + ^00) -M 2 t \ ] 
= (1/2) brkvmacos I (w0+a;2) t - (tt + ^OO) I 

+ (1/2) brkvmaCos I {co 0 - co 2) t - (tt + 0 0 0) \ 

• • • (5 2) 

[0 0 9 2] 

^ (52) J:*). ^ (50) (D^mmemii. nm^^^ (0,0 + 0,2) ^mm 

1/2) brkvmacxp |j (;r + ^00)t CO^^ h J^^'kMJ^ir ^ Z t:^^ 
[0 0 9 3] 

^(5 0) co^mmi^m^, COS (0,2 t) bcuOrkexp Ij (-tt/ 
2 + ^2 + ^00) I {i, it (3 0) (D^^msmtm\LXh^o LTtiTS^^oT. 

^ (5 0) (D^^mmimt^ nmwiWi (^«>o + c«.2) ^mmt-r^mMwmtn 
mm.WL (a. o-o. 2) ^mmtir^mm^mK. ^n^fi (1/2) b a, 0 r k 

ma exp ij (- n / 2 + 6 2 + 6 0 0) \ (^:>^ 9 h )V ^t^WLT h o 
[0 0 9 4] 
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5t (5 0) <7)^r3a^8 Jlma cos (a;2t) brkvexp Ij {6 2 + 6 

0 0) ( (±. ^ (3 0) (D^mmemtmc-^^^^o Lfzi)^^x^ 5^ (so) o 

^a08:^{i> nm^WL («> 0 + 0.2) ^*?»i:i-^^^¥M^ft®?g^m (a;0 

-w 2) ^mmtirhmmW-m\>Z^ -tH^^tl (1/2) brkvma exp Ij 

(^2 + ^0 0) \ (D^^ h j^^m^-r^ho 

[0 0 9 5] 

^ (5 0) <7)^i2il5JSt^6]gt^7]^<h^8:^{i. :^jlySi5: 

{coo + (o2) ^mmtir;bmm^mtnmm^ (<o 0 - CO 2) ^mmt^^m 

Eam= (1/2) bwOrkmaexp |j {- tt ^ 2 + 6 0 0) I 

+ (1/2) bwOrkmaexp |j (- ;r / 2 + ^ 2 + ^ 0 0 ) I 
+ (1/2) brkvma exp jj (tt + ^OO)! 
+ (1/2) brkvma exp Ij (<?2 + ^00) ( 

• • • (5 3) 

[0 0 9 61 

[0 0 9 7] 

ttz. ^I*^^ Y)VE a m^^i-4j0oo^^' (1/2) bo^Orkmae 
xp Ij (-;r/2 + ^00)| , (1/2) bwOrkmaexp |j {- n 
/2 + 62 + 60 0)\ , (1/2) brkvma exp I J (^r + ^OO)! 
, (1/2) brkvma exp Ij (^2 + ^00)1 O^fBT^a^jMi^iigl 7 
O i -9 4^ ^ o 

[0 0 9 8] 

^I*^^' h-'l^E amti. Ill 7 <7) J: ^ n 2 0(;5-|^aH:^ff^2^A B C , ^CDE 
^t^WLTh 4 oco^ 7 h /i^ ( 1 / 2 ) b a; 0 r k ma e X p j j {- n / 2 + 6 
00)1, (l/2)ba>0rkmaexp |j (-7r/2 + ^2 + /?00)| 
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, (l/'2)brkvmaexp|j(;r + /900)(, (l/2)brkvma 
exp Ij (^2 + ^00)1 ^iiS.^^^t>-tfz^f^^^ V )\^'C$>^) . 0OO<D^ 

lie 0 0(D^itl^Himmmz—^i:^^^^ ^ZX\ mm^^ h)lE amCO^^$ 
I E am I i^isbi>t. -mm^m^^ABC, ^CDE<D}^M<D^^mz X ^ l^X 

[0 0 9 9] 

lEam|=2 (1/2) bwOrkmaCos (^2/2) 
-2 {1/2) brkvmasin (^2X2) 
= brkma UOcos (^2/2) - vsin (^2/2) ( 

• • • (5 4) 

[0 1 0 0] 

—-n. m.m^'^ h^UE o r (7)^§ ^ I E o r I (i^ (3 6) [Zir-Ltztia^'X: 
h^o V)^^ o r(DiK^ $ I E o r I (5 4) \Z7r-Lfz^m^9 h 

2im(DiKh^ I E am I t(DitW^^R am^i-^i:. >k^(r) X n h o 
Ram=lEor |/lEam| 

= [2brk jwOsin (^2X2) + vcos (^2/2) | ] 
/[brkma UOcos (^2/2) - vsin (^2/2) ( ] 
= [2 UOsin (^2/2) + vcos (^2/2) ( ] 
/ [ma UOcos (^2X2) - vsin (^2/2) t ] 

• • • (5 5) 

[0101] 

m\(r)m^(r>fmtW\mz. ^ (55) tC^tTtilrk^R am(7)^tC{i, 

0 Oafe^v^tiMiplb ^^tj>]S:^)^^#^£L4^v^o Lfz-fy^r^X. nW: d 0 0 i)^mtLfz 
m^h-h^'y-y V \^tz^ l.Xi>^ it^R 2iml.tmti.ti:^^o:>X\ Jt^l^Ramt; 

t:: ct »tE»lt?IiJMM ^ l^il ^ tJ-o i tbS-J ^ > -t ;H- ^ ^ <h i)^x ^ h o 
[0102] 

mn^Ai^(D-M.m^^>sbi>fzib^ ^ (5 5) ^^TO J: ^ U»§mx.-2)o 
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v = (v 0 |R a mmac os (^2/2) -2s in (6 2X2) I 
y IR ammas in (^2/2) +2cos (6 2^2) \ 

■ ' • (5 6) 

[0 10 3] 

-eUT, ^ (5 6) (i^ (2 4) ct l9^>:jtc^=t ^ H^^ff^i->2>C <h7:)J-eic^^ 
V=a Xco 0 IR ammgc os (^2/2) -2s in (^2/2) t 

/ |R amrngs in (^2/2) +2cos (^2/2) t 
fzfzL^ a = lXy •••(57) 
[0 10 4] 

ipl (^S*-^^ h;l-E am<7):^ii$ | E am I ) 'ki^ib^t^[z^ "^M'mkco 0 (0 
)35c5>Oigi|is (m«^^ h;WE o r O^^cl^ ^ I E o r I ) ^^ib^o -eUT. jf-^ 
m^U^^i. :^§^lEorl<h|Eam| i:<OJt^R a m^^m-t-^i.o 
[0 10 5] 

•i/t»m:^SR6 {±. -(§-^^^§15 5 J:oT*i6i^tL7tJ:bi$^R am**(;^ (5 7 
[0 10 6] 

^mm.m^^m^^z>o -^'mmmmx^t. ^ (3) tiiov^rb i = b. 01 = 
^mmTAxcDmjtmi'r^m.mm.^Bnt. ^ (27) \,zx.^^-x.hii^o 

I U i U / J 
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ct 0. ll2<7)MmyiiE<Of4ffi(i. w 0 t - U 2 +mp cos (a; 2 t ) t 
[0 10 8] 

^^ifecoBi^.-eti. (4) JiioV^r b 2 = b ^-r^o m?J^SI5 4 7!)^<b^2<7){|!j 

B2 = bcos [wOt- 1^2+ mp cos {w 2 t) \ ] • • • (58) 
[0 10 9] 

^(26) Hi^v^T. bl=b2 = b. 6'l-0. d'Ol^^OO.hL. 
Bl, B2^^ (27) . ^ (58) (D X. ^ [Z^^ht. '^k^ijmhfhho 
Eac=Ec+Evc 
= bft;Orkexp |j (;r/2 + ^00)l 

+ bw0rkexp [j \ — n / 2 ■¥ mp cos {co 2 t) 

+ d 2 + 6 0 0\ ] 

+ brkvexp |j (^00) ( 

+ brkve. xp [j Impcos {w 2 t) -\- d 2 + 6 0 Q\ ] 

• • • (5 9) 

[0 110] 

^(5 9) K7r^Lfz^m^2-^<Dh o;Orkexp[j \- n / 2 +mp c o 
s {w2 t) + e 2 -\- e 0 Q\ ] (D^9 V )i'^mmUM^z^^t. b «> O r k c 
OS IwOt-mp cos {w 2 t) - {-n/2 + e2 + eQQ)) \ (D X n \Z 

bwOrkcos \(o Q t — mp cos ( w 2 t ) 

- (-;r/2 + ^2 + ^00) t 
= bw0rk [cos jwOt 

- (- 7r/2 + ^ 2 + ^ 0 0) I cos ImpCOs {w 2 t) \ 
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+ s i n I a; 0 t 

-(-7r/2 + ^2 + ^00)i sin ImpC o s (w 2 t) I ] 

• • • (6 0) 

[0 1 1 11 

^ (60) <7)cos Imp cos {w 2 t) \ ^ sin Imp cos 
ico2 t) I ] {i^^^<7)J: ^ tz^J^T^^o 
[0 112] 

imii 

cos{mpCos(a)2t)} = Jo(mp)+2 f;(-l)°^^J„(mp)cos(n(D2t) • . (6 1) 

n=2,4,- 

sin{mpcos(co2t)} = 2 f;(-l/°"^^^ J„(mp)cos(nQ)2t) ... (6 2) 

n=l,3,- 

[0 113] 

^ ( 6 1 ) . ^ ( 6 2 ) tl*5V^T J n (mp) ( n = 0 , 1 , 2, ••••)(* 
^l«^ y-t;VWi5:i: Lr^'btir;^^). Z(Dmim^-yt)Pm^] n (mp) «i 

[0 1 14] 

m2] 



n+2k 



V 2 y 



(6 3) 



[0 1151 

4' is, ( 6 3 ) tcisv^r k ! {± k (D^^^^Mir^o ^(61). (62) 
tCi5V^Tn = 0, l<Di§^<7)^Um-r^t. ^ (6 0) (iJiJ>T<7)J: ^ 

bcwOrkcos IwOt — mp cos ( w 2 t ) 

- (- 7rX2 + ^2 + ^00) } 
= bwOrk Loos U0t-(-7r/2 + ^2 + ^00)t Jq (mp) 

+ s i n I a» 0 t 
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- (-7T/2 + d2 + e0 0) i 2Ji (mp) cos 2 t ) ] 

= bw0rk [Jo (mp) cos \w 0 t - {-n/2 + e2 + dOQ) \ 
+ J 1 (mp) sin {(ft>0+a>2) t-(-;r//2 + ^2 + ^00)( 
+ J 1 (mp) sin I (a;0-a;2) t - (-7r/2 + ^2 + ^00) 1 ] 

= ba;OrkJo (mp) cos U0t-(-;r/2 + ^2 + ^00)t 
+ b « 0 r k J 1 (mp) cos } (wO+a;2) t - (^2 + ^00) ( 
+ bwOrkJi (mp) cos I (a;0-£«;2) t - (^2 + ^00) ( 

• • • (6 4) 

[0 116] 

^ (64) ctf). ^ (59) co;&a^2]®(i, ^m^WLco 0 ^mmt-T^^m 

W-m\iZhu> 0 r k Jo (mp) exp |j (-7r/2 + ^2 + ^00)} (O^^ V 

)^^fmL. ^mm^ (a> 0 + 0.2) ^mmt-r^mm^mtnm-^^ (coo- 
00 2) ^mmtir^mm^m<<^. ^ti^nb CO 0 r k J I imp) exp ij ie 

[0 117] 

^(59) L fc^M^ 4 brkvexp [j Imp cos (w2t) 
+ ^2 + ^00} ] (D^^ h ^U^BfFH^^iltw-r^ brkvcos UOt- 
mp cos (w2 t) - {6 2 + 6 0 0) \ (Oi.n K'^mx-^^o $ i^tc, Z(D 

[0 1181 

brkvcos UOt-mpCOS {co 2 t) - (6 2 + 6 0 0) i 
= brkv [cos \(o 0 t 

- (6 2 + 6 0 0) \ cos Impc o s (w 2 t) \ 

+ sin U0t-(^2 + ^00)| sin Imp cos (w 2 t) \ ] 

• • • (6 5) 

[0 1 19] 

^ (5 9) (D>^mm2m<7)m^tmmiz^ ^im^-y-t^vM^jn (mp) 
mr^t. ^ (6 5) ii&.r(7)x^ i^zm^-c^^o 

brkvcos UOt-mpCOS (a>2t) - (^2 + ^00) 1 

m£^2 003-3069893 



H^m 2002-272914 



^-v: 41/ 



= brkv [cos UOt-(6>2 + ^00)( Jq (mp) 
+ sin UOt - (^2 + ^00) [ 2Ji(mp) cos i(o2 t) ] 

= b r k V [Jo (mp) cos U0t-(^2 + ^00)l 

+ J 1 (mp) cos \ iw0+co2) t-{n/2-^d2-\-d00)\ 
+ Jl (mp) cos I {io0-(v2) t - (7r/2 + ^2 + ^00) t ] 

• • • (6 6) 

[0 12 0] 

^ (66) j:i9. ^ (59) 0:^322^ 4 nMim^w 0 ^mmt-f :bn.m 

¥®i;b r k V Jo (mp) exp |j (^2 + ^00)1 <7)^^ h^l^^ff^^L. 

nm'imi (a>o + a>2) ^mmt-^hmm^mtnmim. {wo-w2) ^mm 

ti-^^^¥®t3, -en-e^b r k V J 1 (mp) exp Ij {Ky^2 + e2-^d 

0 0) I (D^^ Y )V^W^Jk-th^tii^6^i)-ho 
[0121] 

\^X±.\ZX.\)^ ^(5 9) <D:^^m2-^tm^mt. nM^Wi {w0 + w2) ^ 

^mtir^m.m^mtnm^m. (a; 0-0,2) ^mmt-t^^m^m\,z^ -en-e^ 

Epm=bwOrkJi (mp) exp |j (^2 + ^00) ( 

+ b r k V J 1 (mp) exp |j (;r/2 + ^2 + ^00)| 

• • • (6 7) 

[0 12 2] 

ttz. ^ (5 9) (D^^m.^i-m.-^^'^^t. :^igr^l5:w 0 =^*vS<hi-^m^¥ 

Eor = bwOrkexp Ij {n / 2 + 0 0 0) \ 
+ brkvexp |j (^00) ( 
+ b a; 0 r k J 0 (mp) exp Ij {-n/2 + e2-\-eQQ)\ 
+ b r k V J 0 (mp) exp {j (^2 + ^00)1 (68) 
[0 12 3] 

^ (6 7) ic^LfclM*^i7 h ;i/E pm(DiK^ 5 i E p m I ^^ib^b t]>XT(D 
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|Epm|=brk IJi (mp) 2 o2+ v2) \ 1/2 . . . (g 9) 

ifc. ^ (6 8) i/ZTj^Ltzmm^'!^ VJi'E o r<D±^^ I E o r I ^^«!>^i: 

lEor|=brk [)v + Jo (mp) sin ( ^ 2 ) a> 0 
+ J 0 (mp) cos ( ^ 2 ) V I 2 
+ I cw 0 - J 0 (mp) cos (62) CO 0 
+ J 0 (mp) s i n ( ^ 2 ) V I 2] 1/2 ..-(70) 
[0 12 4] 

Mm^-!^ h)]^E o r'D±^ $ I E o r I tmm^^ h )IE i>m<D±^ ^ I E p 
Rpm=|Eor|/|Epm| •••(71 

) 

[0 12 5] 

^ (6 9) KmLfzis:^^ I E pm I i:^ (7 0) iZ7f:Lfz±^^ I E o r I 
t;t±> ^ 0 0 ^'^tr^lT&^'^^L'tv^o ^Tt:. $ I E o r I I E pm I 
tC{±b r k:^''^tfi^^K ^(71) O J: ^ tUrb^l^R p m^7Ri6;|) Jrt^R p 

mmB 2 0«JMfiK^O«ipl) h:d^zyy V ttzn LXi>. Jt^R p m(i^ 
[0 12 6] 

^ (7 1) (6 9) (7 0) ^ftALT. v lCov^T)# < 

v= [a^O I-2J0 (mp) sin (^ 2 ) 
+ 12 Jo (mp) 2- jQ (mp) 4+2 Jq (mp) 2ji (mp) 2Rpm2- 1 
+ 2 Ji (mp) 2Rpm2-Ji (mp) 4Rpm4( l/2t ] 
/ iJ 0 (mp) 2+ 1 + 2 J 0 (mp) cos {62) - J i (mp) 2r p m2| 

• • • (7 2) 
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[0 12 7] 

^tr. ^ (7 2) (2 4) J: f)^^^<7)J:^lc^ff^i-^Ct75?r-§^o 

V=aX [wO |-2Jo (mp) sin (^2) 

+ I 2 J 0 (mp) 2- J 0 (mp) 4+ 2 J q (mp) 2 J j (mp) 2r p ni2- i 
+ 2Ji (mp) 2Rpm2-Ji (mp) 4Rpm4t 1/2| ] 
/ i J 0 (mp) 2+ 1 + 2 J 0 (mp) cos {62) - J i (mp) 2r p m2} 
tztzL. a^\/y •••(73) 
10 12 8] 

m^-mku 5 {i. Ill <Dmm<7)ifm t mm.i<^mmmi^mts Eac^-7^;u^n 
m mm^^ v )ve pm<D±^ ^ i e pm i ) ^^i6:ht^iz. nm^^^co o(d. 

f&6^(Dm^^ (^I*^^ h)\^E o r<D±^^ I E o 1- I ) ^^^-So -E-LT. jf-t 
^m^5 {±. :/v:^$|Eorl<i:lEpml t OJti^R p m^»:aii--2)o 
[0 12 9] 

[0 13 0] 

5 (D^m<^Mm] 

<Dfm(7)mMU 4 (±. HI <7)M=f ;v 3 a ic. HI <7)^j^?gi$:a, 0 OiE5£W 
^ifS^H2<7):^jilv^mtt' 2<7)iE?£rS^P?Sm:orfS:ii^pt/c|| 1 oMSv^iL 
^'W#&i-'5>o ^^MtOf^l?.-e(i. ^ (3) UioV^Tbl^b. ^l=Oi:-r^o 
Z<DXn^j:Um^mi>ZX^ ^ m l(DmMMW.(DUWi. ^^Ot-mp c o s (w 
2 t ) +7r t^j::ho 
[0131] 
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Bl=bcos UOt-mpCos (a>2t)+7rt ••• (74) 

[0 13 2] 

t fz. mmu 4 (i. m2 (Drnw^^ 3 b t;. mi oMmvrL<7>axjivSfi£5a^ t 

(o 0 t - 1^2 + mp cos (w2t) I t^d:^o 
[0 13 3] 

■^^m<Dfmxii. ^ (4) iz^\.^xh 2 = h t-r^o mmM4:^-hm2<7)W} 

mMM EAX_LHi3v^T mHliii E A X io J: TOJ^l^ft p A X <7)^:^ i: tt^i" ^ M 
^#^55-6 2 ti. ^ (5 8) ICct «9-^x.tbtt^o 
[0 13 4] 

^ 4 <7)mtmfm t m(D^)mz j: ^^^^5' h;i'Epm(7):^§$ 1 Epmi 

|Epm|=2l/2brk [Ji (mp) 2 Iv2+a,o2+a,o2cos {0 2) 
-v2cos (6>2) -2va;0sin (^2) t ] 1/2 

• • • (7 5) 

[0 13 5] 

^fz. h^l^E o v(Di^^ I E o r I ^^it)'^) ^ i':iLT<7) J: ^ i;4^'2>o 

I E o r I = 2l/2b r k [Jo (mp) 2 1 v2+ 0 2- a; 0 2 c o s {6 2) 
+ v2cos {6 2) +2vtt^0sin {6 2) \ ] 1/2 

• • • (7 6) 

[0 13 6] 

^ (7 5) ti^LTt:'^:!^^ I E pm I (7 6) tc^ Lfc::^^ $ I E o r I 
0 0 ^^tr]g75^^^^L^v>o * ^ I E o r I I E p m I 
U(±b r ^ (7 1) Oct d Hib^l^R p m ^^^6^ t . Jrt^R p 
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[0 13 7] 

^ (7 1) tC^ (7 5) tit (7 6) ^itXLX. v Uov^Tftf < <h;>:^7&^l# 

V = a; 0 [- I J 0 (ntip) 2cos id 2) sin (6 2) 
+ J 1 (nip) 2s in (d 2) cos (^2) Rpm2 
+ J 1 (mp) 2 s i n (6 2) R p m2+ J q (mp) 2 s i n ( (9 2 ) ( 
+ 2 I J 0 (mp) J 1 (mp) Icos (6 2) + 1\ Rpml] 
/ 1 2 J 0 (mp) 2cos (6 2) + Jo (mp) 2 
+ J 0 (mp) 2cos (^2)2-jj (mp) 2r p ^2 
+ J 1 (mp) 2cos(^2)2Rpm2t ...(77) 
[0 13 8] 

-e-LT. ^ (7 7) (i^ (2 4) J: «9-^>:^<7) J: ^ n^^f^f >i. - <i:7&^--e|; 

V=aX(oO [- |Jo(mp)2cos (^2) sin (62) 
+ J 1 (mp) 2sin (6 2) cos (^2) Rpm2 
+ J 1 (mp) 2 s i n (6 2) R p m2+ J q (mp) 2 s i n ( ^ 2 ) ( 
+ 2 I J 0 (mp) J 1 (mp) Icos (6 2) + l| Rpml] 
/ 1 2 J 0 (mp) 2cos (6 2) + Jo (mp) 2 
+ J 0 (mp) 2cos (^2)2-jj (mp) 2r p m2 
+ J 1 (mp) 2 c o s ( ^ 2 ) 2r p m2t 

fzfzL. a = lXy ... (7 8) 

[0 1 3 9 J 

m^m^u 5 mi (^mkmrn t nm^^nMf^i^mti Eac^-7^;w^i; 

ct ^) Hv^m^J-^LT. ^m'iim. (co0+<o2) (a;0-a;2) <7)^^<7)M 

iPl (^I^^^' h;WE pm<7):^§ $ I E pm I ) ii^ib^tmz, MM^^w 0 <D 

(^1*^^^ Y)\^Eo r(D±^^ I E o r I ) =&*i6^o ^LX^ 
^mUSii. X# ^lEoriiilEpmi t<DitWK pm^rM-ihT^o 
[0 14 01 
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[0141] 

6 <Dmm(7)fm] 

(Ofm(ommU4 li. ^ l (^mw^^^ ;u 3 a 1 <7):^llv«w 0 (7)^ 1 <7)IE^ 
r^ibil«?)it^^l&i-'2)o ^mS&<7)?f^,t-.-C{i. (3) tzisu^-cb i = b. ^ 1- 

^mmPAX(Dw.ijtm.^iri>m.mj&^Biii. ^ (27) tcj: ^)-^A»b^'2)o 

[0 14 2] 

iSm: 0. ^2 <7)i!jiimy£<7)fi^{±. a; 0 t - 1^2 +mf sin (a; 2 t ) t 
[0 14 3] 

^^M<7)ff:^S-e(i, ^ (4) tliSV^Tb 2 =b (h-f'So 4 h m 2 (DWj 

MMMi E A X ± (3 V ^xmMM E A X J: r/ifj^l^lili PAX t fi^i" ^ ^ 

B2 = bcos [a*Ot - M2+mfsin (w2t) t ] • • • (79) 
[0 14 4] 

^(26) (Ci5V>-C. bl = b2=b. ^1 = 0> ^01=^00hL. mm 

B 1 , B 2 (2 7) . ^ (7 9) <D X O t^-^X.^g) ^X^m^htl^o 

Eac=Ec+Evc 
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= bft>Orkexp |j (7r/2 + ^00)} 
+ btt>Orkexp [j \ — tt X 2 +mf sin ( w 2 t ) 
+ ^2 + ^001 ] 
+ brkvexp Ij (^00) I 

+ brkvexp [j |mf sin (w2t)+^2 + ^00|] 

• • • (8 0) 

[0 14 5] 

^(8 0) t3^L^J^?22^2Jg<7)b a;Orkexp[j |-7r/2+mfsi 
n ico 2 t) + e 2 + d 0 0\ ] <D^^ h )V^mm0:Ml<:.ir^ b w 0 r k c 
OS {wOt-mf sin {w 2 t) - (-n-/2 + ^2 + ^00)| <D X n l/Z 

[0 14 6] 

bcwOrkcos ItoOt— mfsin {w 2 t) 
- {-n/2 + 62 + 000) \ 
= ba>Ork [cos IwOt 

-{-n/2 + d2 + e0 0)\ COS |mfsin(ft;2t)! 
+ s i n I CO 0 t 

-(-;r/2 + ^2 + ^00)} sin |mfsin(a*2t)}] 

• • • (8 1) 

[0147] 

CC"C\^(81) COcos |mf sin (a>2t)i ^ sin |mf sin 
(a>2t) 1 k±:k^<r)XnKm^X'^^o 
[0 14 8] 

[M3] 

00 

cos{mfSin(co2t)} = Jo(mf) + 2 Jn(nif)sin(nQ)2t) (8 2) 

n=2,4,.- 

sin < m ,..<5in 

^ 1 ,^ — ^ V - n ""^ — V u y 

n=l,3, - 
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[0 14 9] 

^ (8 2) , ^ (8 3) lCioV^r^lfi^-y-fc;i/Mmjn (mf) (n = 0, 
1. 2, . . . - ) li>X^X'^^hti^o 
[0 1 5 0] 

1^4] 



[0151] 

^ (82) . ^ (83) ICiSV^T n = 0 , 1 (Di^^(7)^mm-t ^ ^ (81 

bcyOrkcos IwOt— mfsin (w2t) 

- {-7rX2 + 6 2 + 8 0 0) I 
= ba;0rk [cos UOt - (-;t/2 + ^2 + ^00) I Jo (mf) 

+ s i n I a> O t 

-(-7r/2 + ^2 + ^00)| 2Ji (mf) s i n (a. 2 t ) ] 
= ba;Ork [Jo (mf) cos UOt - (-7r/'2 + ^2 + ^00) ( 
-Jl (mf) cos |(a;0+w2) t-(-7r/2 + ^2 + ^00)t 
+ J 1 (mf) cos \ ico0-cv2) t-(-7r/2 + ^2 + <?00)|] 



[0 15 2] 

^(8 5) j:i9> ^ (8 0) o^a^2]^{i. nm^^WL<v 0 ^mmt-T^mm 

W-MiZbw 0 r k J 0 (mf) exp Ij (-;7r/2 + ^2 + ^00)} <7)^^ h 

j\^^mf&L. nm^i^^ (coo + co2) ^smii-^ti*¥®t^b a; 0 r k i-j 

1 (mf) ( exp Ij (-;r/2 + ^2 + ^00)( <D^^ V)\^iMJS.L. f^m 

{(oo-co2) ^mmt-r^mm^'mitzh coo r k J I imi) e ij ( 

-;r/2 + ^2 + ^00) I <D^^ V)\^^f}ffSLir^Zt'^^^-/}^^o 
[0153] 

>kliZ. ^(8 0) {Z7S^Ltz^^m4:^(Dh r k V e X p [ j |mf s i n (a> 




n+2k 



(84) 



(8 5) 
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2t) +^2 + ^001 ] Y brkvcos U 

0 t -mf sin (a>2t) - (^2 + ^00)1 coi^ tC-^f^T'i^o 

[0 15 4] 

brkvcos UOt— mfsin (w2t) - (6'2 + <?00)| 

= brkv [cos {wOt 
-(^2 + ^00)} cos {mfsin(ft;2t)( 
+ sin U0t-(^2 + ^00)| sin Imfsin (co 2 t) \ '\ 

■ : • (86) 

[0 15 5] 

^ (8 0) <Dy^mm2m(7)m^tmmK. mim.^y-t)vmm] n (mf) ^it 

ffli-^i;. ^ (8 6) (iJ^:JlTcoj: d HE^ff^-e-^^o 

brkvcos UOt— mfsin (tu2t) - (£'2 + <?00)| 
= brkv [cos U0t-(^2 + ^00)| Jo(mf) 

+ sin UOt - (^2+^00)1 2Ji (mf) sin (w 2 t ) ] 
= b r k V [Jo (mf) cos \ co 0 t - { d 2 + S 0 0 ) \ 
- J 1 (mf) cos \ (co 0 + (v 2) t - {0 2 + 6 0 0) \ 
+ J 1 (mf) cos I (a>0-w2) t - (^2 + ^00) I ] 

• • • (8 7) 

[0 15 6] 

^(8 7) J: f). ^ (8 0) iz7f^Lfz^Mm4mii. nmi^Wioj 0 iimmt-r 

b r k V J 0 (mf) exp |j (^2 + ^00) ( <D^^ h 

jtiL. nmi^^ (coo + <o2) ^mmt-r^^m^M^zh r kv i-ji (mf) 

t exp Ij (^2 + ^00)1 (D^^ h )V^f^^L. nM'a^tk (coO-oj 2) 
^^iHt-r-S^IH^BH b r k V J 1 (mf) exp |j (^2 + ^00)1 <D^ 

[0 15 71 

vXx-KX.^"') ^ ^ (8 0) co^3ZJ'^2 Jli;'||4:g(j. nWm.t% (a;0 + w2) ^ 

m^h-t^^m.w^mt'kWMk. (w0-c«2) ^m^t-^ hm.w^m\:.. -en-e^ 

mSEJlf 2 003-3069893 
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ft; 0 -a> 2) ^^mi:-t^lim¥Ml3ffM$n^^I^^i^ h;l/E f m(i^X^<i:4- 

E f m= b w 0 r k J 1 (mf) exp |j (- tt / 2 + ^ 2 + ^ 0 0 ) I 

+ b r k V J 1 (mf ) exp |j (^2 + ^00)} •• (88) 
[0 15 8] 

tfz. ^ (8 0) (D:^mmim-m4mii. nmi&mcoo^mmt-r^mm^ 

Eor^bwOrkexp |j (7r/2 + ^00)| 
+ brkvexp |j (^00) t 
+ b ft; 0 r k J 0 (mf) exp |j (- ;r / 2 + ^ 2 + ^ 0 0 ) I 
+ b r k V Jo (mf) exp Ij (^2 + ^00)( (89) 
[0 15 9] 

m.m^'^ 0 r(D±^ $ I E o r I tmm^^ f m<Diz^ $ I E f 

Rfm=|Eor|/|Efm| •••(90) 
[0 16 0] 

(8 9) ij-h-^ibfz^tm^^ b^WE o r ^ I E o r I ( 8 8 ) 75> 
hiK^fzmM^'> V ii'E f m(D-k^^ I E f m I (9 0) HftALT. v [Z 

v=[ft>0 l-2Jo (mf) sin {62) 
+ 12 Jo (mf) 2- Jq (mf) 4+ 2 J o (mf) 2j^ (mf) 2r f m2- 1 
+ 2 J 1 (mf) 2r f m2- J j (mf) 4r f m4| l/2( ] 
/ IJO (mf) 2+ 1 + 2 Jo (mf) cos {02) - J i (mf) 2r f m2} 

• • • (9 1) 

[0161] 

^(91) Kit. nme 0 o^mmB i <Dmm (mb 2 <Dmm^j&^(7)m«f^ 
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[0 16 21 

^ (9 1) li^ (2 4) J: «9'X^<7)J:otc^f^-r'?>^<!:7{»^^-r§^>l)o 

V=aX [a,0 |-2Jo (mf) sin (^ 2 ) 

+ 12 Jo (mf) 2-jQ (mf) 4+2 Jq (mf) 2;^ (mf) 2r f m2- 1 
+ 2 J 1 (mf) 2r f m2- J j (mf) 4r f 1/2| ] 

{Jo (mf) 2+ 1 + 2 Jo (mf) cos (02) - Ji (mf) 2r f m2t 
fzfSt. a=lXy •••(92) 
[0 16 3] 

cfc «);g?sm^^itT. (a; 0-0,2) (Dm.6^(Dm.m mm^'^Y)^Ei 

h;WEor<7)±^$|Eor|) ^^i6^o ^LT. ffi-^^^glS 5 ^ I 

E o r I i: I E f m I hOJt^l^R f m^nH^i-^o 
[0 16 41 

vrLa:m;^jg|5 6 ii. m^^mg|5 5 lcJ:o-C^a6'btL/cib^R f m^St;^ (9 2 
[0 16 51 

im 7 <7)mm(^mm] 

vt^'KI&i--2>o ^mtfecom^.-eti. ^ (3) HioV^Tb l=b. ^ l=0ti--2> 

o z<7)Xn^^m^&^^m^zxy)^ mi<Dmmmm.<7)i^LWi. wo t-mf s i n 

( a; 2 t + TT ) t 4^ ^ o 

[0 1 6 6 J 
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Bl = bcos U0t-mfsin(ft;2t+;r)t ••• (93) 

[0 16 7] 

(i. a>0t-^2+mf sin (w2t) t^^o 
[0 16 8] 

*ll*&<7)ff^^,-e(i. ^ (4) H4oV^-Cb 2 =b ii-^o mM4 75-Pj^2<7)Efj 

E A X ± u is V ^ T mMtt E A X ^ J; mM^mm p AX(DMiitm.^-t^m 

mf&»B2ii. ^ (7 9) izJ;iy)^x.hn^o 
[0 16 9] 

s 6 <7)mm(7yfm t \s\m<7)^mjz x ^ mm^ 9 \-)i^E o r (dx § $ i e o r 1 

t^m^^ f m(Di^^ ^ I E f m I ^>t^a6, ^(DX^ ^ I E o r I i: I E 

fml^^ (9 0) tlftALT. v \,Z^^^xm< t^ki^ijmhiO-^o 
v = (oO [- IJ 0 (mf) 2cos {02) sin (^2) 
+ J 1 (mf) 2sin {0 2) cos {0 2) Rfm2 
+ J 1 (mf) 2 s i n {0 2) R f m2+ J q (mf) 2 s i n ( ^ 2 ) ( 
+ 2 I J 0 (mf) J 1 (mf) Icos {0 2) +1| Rfml] 
/ 1 2 J 0 (mf ) 2cos {0 2) + Jo (mf) 2 
+ J 0 (mf) 2cos (^2)2-Ji (mf) 2r f m2 
+ J 1 (mf) 2cos(^2)2Rfm2| •••(94) 
[0 17 0] 

^ (9 4) titi. ^m0 0 O^mmBl , B 2<7)a5jMfi£55'<7)$gipSb^'B-tf:^ 
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fi^ u ^ > -fe -r -2) ^ i: Ti^^-e # -2) o 
[0171] 

^ (9 4) (i^ (2 4) X^:k^(7)XniZ^f^-t^Zt:^^X-^^o 
V=aXcuO [- )Jo(mf)2cos (^2) sin (^2) 
+ J 1 (mf) 2s in (6 2) cos (^2) Rfm2 
+ J 1 (mf) 2 s i n (0 2) R f m2+ J q (mf) 2 s i n ( ^ 2 ) I 
+ 2 I J 0 (mf) J 1 (mf) Icos (6 2) +l\ Rfml] 
/ 1 2 J 0 (mf) 2cos (8 2) + Jo (mf) 2 
+ J 0 (mf) 2cos (^2)2-j2 (mf) 2r f m2 
+ J 1 (mf) 2 c o s ( ^ 2 ) 2r f m2( 
fzfzL. a=\/y •••(95) 
[0 1 7 2 1 

m^^^u 5 (±. 01 <DmMmmtw\m~-mMmi^nj3 Eac^^^^p^n 

J; f)jil?S^^^L-c. (w0-ft,2) (DWL6^(DWm {mm^'>V)VEi 

m(D±^ $ I E f m I ) ^^*!)^ t^iZ^ Mmi&Wiw 0 O^^cOigipi (1«*^i^ 
h;UE o r (D±^^ I E o r I ) ^^i6^o ^LT. 'fS-^^J^fP 5 (±. ^'c^ $ I 
E o r I h I E f m I t<DitmR f m^#aii--2>o 
[0 17 31 

WLmmtiueii. -fs-i-^^mspstCctoT^i^tbn/^jjt^R f m^fttc^ (95 

[0 17 4] 

a; 0 1 0 3 (Dnmii^^ (0 2 <7)^ii^ma> 2 <7) ^ i^(Dnm'^^) $ w2 1 (Dm<^ 
m-^^co 0 + ^ <o2 tfziim<Dm'^&wi:co 0-^ w 2 (Df^^^^mLxm''fU<7)it^ 

R p m, R f m^*i6, >lcoliipS<7)Ji:^R p m, R f m?)^ ^^i.lJ^7rL#:<7)M V 
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[0 17 5] 

mmu^i:mm-r:'^^<D'c\ Mm'i&mm''^mt^j:^o Mm~mmmim^^^^t 

[0 17 6] 

mmmmzwm^ii^mmB i, b 2 (i, ^mmo=j^m'cmM Ltz^ 

(Diry^ -J Y^md 1 ¥®P LN75^^^2 OMn-r b (Ottt -e<7):^- 7 
-tr y hgg^l d 2 1 75^^(51- (7) itf^-.geM-e ^ i L. 7 -fe -7 MfE^I d 1 d 2 t&^^M 

[0 17 7] 

iTt. m^SlE AX 1 OM^i-r ^1-3 a<7)4!it(7):ftJtt, mfellllEAX^ 

«iEAXt^2<7)M3^;i^3 b<7)ttt(7):^j^7&i^^^^;|>BSM-e^) ctv^o ^7t. H 
[0 17 8] 

t /j. ^1 om&coff^E^-^ 7 comm<Dfmxi^m'r^mm 2a, 2 b ^ lt 

[0 17 9] 

tfz. mi <Dmm<^fm-m7 (Dmm<^fmxii. 2i®comii2a, 2b€ri$ 
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tKfctv^o mg^EAXti:. 2l®(75mM2a, 2 b ^j^ffli-^i^-a-timii 2 a , 
tr^B P L N ± i3 u ^ T . iJj^ WSl P A X ^ »^-e^mM <!: *t fSji" ^ fig i^i^M 

[0 18 01 

vMm^'jgP 6 . ^2(7)^i&Off^S(7)<t-t^mg|5 5Uiav^-CfitBM^J or, <f am 
[0 18 11 

7t:(iJ^V&m^PL/c^2<7)|g|Jt^?jtL^tceni]Pi-'i>-^t^J: ^l<7)jiv^m^S 
i:. ^i<7)jiiv^|5:h:^^^>5:^^im<7)jgrsm^^^msr^^m:':tcf§^$-it. 
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-?) o 

[HI 3 1 mn'm:itL\W(fLmi)^ 0 x^^^^m'k(D\^Wit\.wmMmi^MJ3 
-tmxhho 

[ia4] ^^m(r>y^i<^mm(^fmtti:^%mry.m\<r>mmi7i<-tr^ -y 
^mx^ho 

[m 5 ] i (Dmik(^'s^^M^zii'^^xm.mf^i^nj3(^WL^^<^M'<^ 

[121 6 ] 2^§§^<7)^ 1 (Dmm(^'fim\zi^^^xmMf^mwi(Dm^-^(7ymii^ 
n.ii^^<r>nm^9 V jv^TTs-trnx^^o 

[m 8 ] ^i§^<7)m?t-irL»ft(ii3it^M=? ^ ;K7)fi!i(7)@Bfi^ij^^i-iii-e 

[lai 0] -^mn(r>mWi%m\xm\^^hmM(^m(Dm^7r.'r^mmxh^ 

o 

[mil] vt^<DmMWimf<Dmfisc^7f:-rru y -^mxh^o 
i—m^^. 2a. 2b —mm. 3a. sh-mt^^^}^. 5 — 
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1/ 



[wm^] mm 

[HI] 

EAX 




3a ^lOl^l^K='-r/^ PLN 



[1112] 




Ea 2a Eb 
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2 0 0 3 



-3069893 
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m 1 0] 



1 mmm 




lEIl 1] 




13 Sl^^^yW 

12b iimmm 



PAX 



PLN 



15 
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mm 

mik^m m 1 (7^mm^4 ;v 3 a (i. mi (^m'mmm&m^WtmzmuL. 
xmm^mLfzmm^Wtm^mwir^o m^^^usit. ms2 a. 2 b-eitai 
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